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Primary prevention through universal safe-sex 
precautions would eliminate the costly and some- 
times tragic consequences of sexually transmitted 
infections (STI). However, because STI trans- 
mission remains prevalent, secondary prevention 
through screening and early diagnosis remains our 
most valuable weapon against the devastating 
disease sequelae. Early detection and appropriate 
antibiotic therapy have led to decreases in bacte- 
rial venereal diseases. For example, the incidence 
of syphilis in the United States has decreased from 
51,000 in 1990 to 8,724 in 2005 [1]. Likewise, the 
incidence of gonorrhea has decreased from one 
million in 1980 to less than 340,000 cases docu- 
mented in 2005 [2]. 

Chlamydia trachomatis remains the most com- 
mon reportable bacterial STI, with an estimated 
2.8 million new cases in the United States each 
year and 50 million worldwide [3]. Viral infec- 
tions, for which curative therapy is not available, 
have been stable or increasing in prevalence. With 
500,000 new cases each year, herpes simplex virus 
(HSV) is one of the most common viral STI. One 
million new cases of human papilloma virus are 
diagnosed each year, and the prevalence of this 
disease is between 24 and 40 million. 

People at high risk of contracting sexually 
transmitted diseases are young adults between 
the ages of 18 and 28. The highest rate of 
gonorrhea and chlamydia infections is among 
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females age 15 to 19 [4]. It is also important to 
bear in mind that sexually transmitted diseases 
rank among the top five risks of international 
travelers, along with diarrhea, hepatitis, and 
motor vehicle accidents [5]. 

A urologist should have a high index of 
suspicion for underlying sexually transmitted 
disease in women who present with recurrent 
urinary-tract infections (UTIs) and in those who 
are symptomatic with sterile urine cultures. Up to 
50% of women with signs of UTI during emer- 
gency department examination had subsequent 
positive cultures for sexually transmitted disease 
[6]. Physicians should maintain the same level of 
vigilance when treating women who have sex 
with women. Genital human papilloma virus has 
been identified along with squamous intraepithe- 
lial lesions among lesbians, and occurs among 
those who have not had sexual relations with 
men [7]. A high prevalence of bacterial vaginosis 
has been observed between monogamous lesbians. 
Because of more frequent orogenital practices, 
they may also be at higher risk of HSV type 1 [4]. 

Proctitis may occur in women and men who 
have anal sex. Causative organisms include Neis- 
seria gonorrhoeae, Chlamydia trachomatis, Trepo- 
nema pallidum, and HSV. A discussion of 
human immunodeficiency virus (HIV) is beyond 
the scope of this article; however, it is important 
to remember that STIs—especially the ulcerative 
types—facilitate the transmission and infection 
of HIV. HSV-2, in particular, may play a role in 
the transmission of HIV, as it has been identified 
more frequently than other STI among HIV- 
concordant couples [8]. 

The most common sexually transmitted 
diseases are discussed in this article. They include 
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HSV, Chlamydia urethritis/cervicitis, lympho- 
granuloma venereum, syphilis, gonorrhea (GC), 
chancroid, trichomoniasis, and human papilloma 
virus (HPV). Other sexually associated pathogens 
which cause urethritis and vaginitides will also be 
discussed briefly. 


Expedited partner therapy 


A common dilemma for physicians treating 
patients with an STI is how to expeditiously 
extend treatment to the partner to both prevent 
complications from infection, such as pelvic 
inflammatory disease, and prevent the spread of 
disease. Traditional methods of patient or physi- 
cian referral have obvious benefits and limita- 
tions. Expedited partner therapy (EPT) is the 
practice of treating the sexual partners of patients 
with STI by providing the patient with a pre- 
scription or medication to take to their partner 
without an intervening clinical evaluation or 
professional prevention counseling. 

In August of 2006, the Centers for Disease 
Control (CDC) concluded that EPT has been 
shown to be at least equivalent to patient referral 
in preventing persistent or recurrent GC or 
chlamydial infection in heterosexuals and released 
guidelines for the uses of EPT [9]. The guidelines 
recommend that EPT should only be implemented 
when other management strategies are impractical 
or unsuccessful. All recipients should be encour- 
aged to seek medical attention, in addition to 
accepting therapy by EPT, through counseling 
of the index case, written materials, and personal 
counseling by a pharmacist or other personnel. 
The CDC guidelines suggest that EPT may be 
used to treat GC and chlamydial infection in 
heterosexual women and men. It should not be 
used routinely in men who have sex with men 
(MSM) because of a lack of data to confirm 
efficacy in this population and the high risk of 
comorbidity, especially with undiagnosed HIV. 
Similarly, EPT should not be used for partners 
of women with trichomoniasis because of the 
high risk of comorbidity with chlamydia or GC. 
EPT is not recommended for routine use in the 
management of patients with infectious syphilis. 

To address legal and medicolegal status of 
EPT, the CDC collaborated with the Center for 
Law and the Public’s Health at Georgetown and 
Johns Hopkins Universities to assess the legal 
framework concerning EPT in all 50 states, the 
District of Columbia, and Puerto Rico. The 
objective of the research was to conceptualize 


and identify legal provisions that implicate a clini- 
cian’s ability to execute EPT. Currently, EPT is 
allowable in 11 states, potentially allowable in 28 
states, and legally prohibited in 13 states. The 
results of the research, explanation, and legal status 
for each state can be found at the CDC Web site 
http://www.cdc.gov/std/ept/legal/default.htm. 


Genital ulcers 


Several sexually transmitted infections are 
clinically characterized by the genital ulcers typ- 
ically associated with them, most commonly HSV, 
syphilis, and chancroid. In 2002, it was estimated 
that over 45 million persons had HSV, while only 
6,862 cases of syphilis, and 67 cases of chancroid 
were reported. 

Although specificity for clinical diagnosis of 
genital ulcer disease is good (94%—98%), sensi- 
tivity is quite low (31%-35%) [10]. Inguinal 
lymph node findings did not contribute to diag- 
nostic accuracy. Confirmatory cultures and sero- 
logic testing for syphilis, chancroid, and HSV 
should be performed whenever possible. Specifi- 
cally, the CDC recommends: (1) serology and 
either darkfield examination or direct immunoflu- 
orescence for T. pallidum; (2) culture or antigen 
test for herpes simplex virus; and (3) culture for 
H. ducreyi. It should be kept in mind that patients 
may be coinfected with more than one sexually 
transmitted disease. Approximately 10% of pa- 
tients with chancroid are coinfected with HSV or 
syphilis. HIV testing should be strongly consid- 
ered in the management of patients with con- 
firmed STI. Clinical characteristics of sexually 
transmitted genital ulcers are summarized in 
Table 1. Other causes that are not sexually trans- 
mitted, such as Behcet’s syndrome, drug reaction, 
erythema multiforme, Crohn’s disease, lichen pla- 
nus, amebiasis, trauma, and carcinoma should 
also be considered in the differential diagnosis. 
Empiric treatment for the most likely cause based 
on history and physical should be initiated as 
laboratory test results are pending. If ulcers do 
not respond to therapy or appear unusual, a bi- 
opsy should be performed. 


Herpes simplex virus 
Diagnosis 


Genital herpes infection is common, afflicting 
more than 50 million people in the United States. 
It is caused by herpes simplex virus type 2 
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Table 1 
Genital ulcer disease 


Disease Lesions 


Lymphadenopathy Systemic symptoms 


Painless, indurated, 
clean-based, usually singular 


Primary syphillis 


Painful vesicles, shallow, 
usually multiple 

Tender papule, then painful, 
undermined purulent ulcer, 
single or multiple 

Small, painless vesical or 
papule progresses to an ulcer 


Genital herpes 


Charncroid 


Lympho-granuloma 


Nontender, rubbery, None 


nonsuppurative bilateral 


lymphadenopathy 

Tender, bilateral inguinal Present during primary 
adenopathy infection 

Tender, regional, painful, None 


suppurative nodes 


Painful, matted, large nodes, 
develop with fistula tracts 


Present after genital 
lesion heals 


(HSV-2) in 85% to 90% of cases and herpes 
simplex virus type 1 (HSV-1) in 10% to 15% of 
cases. HSV-1 is responsible for common cold 
sores but can be transmitted via oral secretions 
during oral-genital sex. Silent infection is common 
and may account for more than 75% of viral 
transmission [11]. Up to 80% of women with 
HSV-2 antibodies have no history of clinical infec- 
tion [12]. The incubation period ranges from 1 to 
26 days but is usually short, approximately 4 days. 
Nongenital infection of HSV-1 during childhood 
may be protective to some extent against subse- 
quent genital HSV-2 infection in adults. When 
exposed to HSV-2, women with negative HSV-1 
antibodies had a 32% risk of infection per year, 
whereas women with positive antibodies had 
a 10% risk of infection per year. 

Primary infection manifests with painful ulcers 
of the genitalia or anus, and bilateral painful 
inguinal adenopathy. The initial presentation for 
HSV-1 and HSV-2 are the same, though HSV-1 is 
expected to become the more common cause of first 
episode [4]. A group of vesicles on an erythematous 
base that does not follow a neural distribution is 
pathognomonic for herpes simplex [13]. 

The initial infection is often associated with 
constitutional flu-like symptoms. Sacral radiculo- 
myelopathy is a rare manifestation of primary 
infection that has a greater association with 
primary anal HSV. Genital lesions, especially 
urethral lesions, may cause transient urinary 
retention in women. Recurrent episodes are 
usually less severe, involving only ulceration of 
the genital or anal area. Severe disease and 
complications of herpes include pneumonitis, 
disseminated infection, hepatitis, meningitis, and 
encephalitis. Asymptomatic shedding occurs more 
frequently with HSV-2 than HSV-1, even in 
patients with long standing or clinically silent 


infection. Asymptomatic viral shedding is more 
likely during the 3- to 12-month period following 
clinical presentation, thereby perpetuating the risk 
of transmission [4,13]. 

The diagnosis of genital herpes should not be 
made on clinical suspicion alone, as the classic 
presentation of the ulcer occurs in only a small 
percentage of patients. Women especially, may 
present with atypical lesions such as abrasions, 
fissures, or itching [14]. Viral culture with subtyp- 
ing has been the gold standard of diagnosis of her- 
pes infection. The viral subtype should be 
determined in every patient, as it is important 
for prognosis and counseling. Women with 
HSV-2 have an average of four recurrences within 
the first year and women with HSV-1 have one 
recurrence in the first year. After the first year, 
HSV-1 rarely recurs while the rate of HSV-2 de- 
creases, but slowly [15]. Viral culture can generally 
isolate the virus in 5 days, is relatively inexpensive, 
and highly specific. However, the sensitivity of 
viral culture ranges from 30% to 95%, depending 
on the stage of the lesion and whether it is the 
primary infection or a recurrence. Viral load is 
highest when the lesion is vesicular and during 
primary infection. Therefore viral culture has the 
highest sensitivity at these times and declines 
sharply as the lesion heals. 

There are currently four Food and Drug 
Administration (FDA) approved glycoprotein 
G-based type-specific antibody assays that iden- 
tify antibodies to HSV glycoproteins G-1 and 
G-2, which evoke a type-specific antibody re- 
sponse [16]. These tests may also be able to 
identify recently acquired versus established 
HSV infection based on antibody avidity [17]. 
Point-of-care tests can provide results for HSV-2 
antibodies from capillary blood or serum during 
a clinic visit [2]. 
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Treatment 


Antiviral therapies approved for treatment in- 
clude oral acyclovir, valacyclovir, and famciclovir. 
Recommended antiviral regimens are listed in Ta- 
ble 2. Topical antiviral medications are not 
effective. Recurrences can be treated with an 
episodic or suppressive approach. When used for 
episodic treatment, medication must be initiated 
during the prodrome or within 1 day of the onset 
of lesions. Daily suppressive therapy has been 
shown to prevent 80% of recurrences and is an op- 
tion for patients who suffer from frequent 
recurrences. It has been shown to decrease the 
frequency and duration of recurrences as well as vi- 
ral shedding, and therefore reduction in the rate of 
transmission. The safety and efficacy of daily sup- 
pressive therapy has been well documented. 


Chancroid 
Diagnosis 


Chancroid, caused by Haemophilus ducreyi, is 
the most common STI worldwide. It affects men 
three times more often than women. The incuba- 
tion period ranges from 1 to 21 days. It causes 
a painful, nonindurated ulcer on the penis or vul- 
vovaginal area. The ulcer has a friable base cov- 
ered with a gray or yellow purulent exudate and 
a shaggy border. It can spread laterally by apposi- 
tion to inner thighs and buttocks, especially in 
women. It is associated with inguinal adenopathy 
that is typically unilateral and tender, with ten- 
dency to be become suppurative and fistulize. 

Haemophilus ducreyi is fastidious and difficult 
to culture. The special culture media is not widely 
available and sensitivity of culture remains under 
80%. Gram-stain of a specimen obtained from 
the undermined edge of the ulcer may be more 


helpful in identifying the short, fine, Gram- 
negative streptobacilli, which are usually arranged 
in short, parallel chains. Recently, polymerase 
chain reaction (PCR) assays have been shown to 
be a sensitive and specific means of detecting 
Haemophilus ducreyi. Although no PCR test is 
currently FDA approved, testing can be per- 
formed by commercial agencies. Approximately 
10% of persons who have chancroid are 
coinfected with 7. pallidum or HSV [2]. HIV and 
syphilis screening should be performed at the 
time of diagnosis and 3 months after treatment, 
if initially negative. 

Four criteria should be considered in formu- 
lating the diagnosis of chancroid: presence of one 
or more painful ulcers, presence of regional 
lymphadenopathy, a negative T pallidum evalua- 
tion or negative serologies at least 7 days after the 
onset of symptoms, and negative HSV culture 
from the ulcer exudates [4]. 


Treatment 


Single dose treatments consist of azithromycin, 
1 g orally or ceftriaxone, 250 mg intramuscularly. 
Alternative regimens include ciprofloxacin, 500 
mg twice daily for 3 days, or erythromycin base, 
500 mg by mouth three times daily for 7 days; 
however, antibiotic susceptibility varies geograph- 
ically. Resistance has been reported to cipro- 
floxacin and erythromycin in some regions. 
Ciprofloxacin is contraindicated during pregnancy 
and lactation. Subjective improvement should be 
noted within 3 days and ulcers generally heal com- 
pletely in 7 to 14 days. Healing may be slower in 
uncircumcised men with ulcers below the foreskin 
and in patients with HIV [18]. Patients should be 
re-examined in 5 to 7 days. Sexual partners should 
be examined and treated if sexual relations were 
held within 2 weeks before or during the eruption 


Table 2 
Recommended oral treatment for genital HSV 
Agent First clinical episode Episodic therapy Suppressive therapy 
Acyclovir 400 mg tid for 7-10 days 400 mg tid for 5 days 400 mg bid 
or or 
200 mg 5 times/day for 7-10 days 200 mg 5 times/day for 5 days 
or 
800 mg bid for 5 days 
Famiciclovir 250 mg tid for 7-10 days 125 mg bid for 5 days 250 mg bid 
Valacyclovir 1 g bid for 7-10 days 500 mg bid for 3-5 days 500 mg qd 
or or 
1 g qd for 5 days 1 g qd 


Data from Centers for Disease Control and Prevention. Sexually Transmitted Diseases Guidelines 2002. MMWR 


2002;51(RR06):1-80. 
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of the ulcer. Symptomatic relief of inguinal 
tenderness can be provided by needle aspiration 
or incision and drainage of the buboes. 


Syphilis 
Diagnosis 


Syphilis is caused by a spirochete, Treponema 
pallidum. Incubation periods range between 10 
and 90 days. It is spread through contact with 
infectious lesions or body fluids. It can also be 
acquired in utero and through blood transfusion. 
Primary syphilis is characterized by a single pain- 
less, indurated ulcer occurring at the site of inocula- 
tion, that appears about 3 weeks after inoculation 
and persists for 4 to 6 weeks. The ulcer is typically 
found on the glans, corona, or perianal area on 
men and on the labial or anal area on women. It 
is often associated with bilateral, nontender ingui- 
nal or regional lymphadenopathy. Since the ulcer 
and adenopathy are painless and heal without 
treatment, primary syphilis often goes unnoticed. 

Latent syphilis is defined as seroreactivity with 
no clinical evidence of disease. Early latent 
syphilis is latent syphilis acquired within the past 
year. All other latent syphilis is either referred to 
as late latent syphilis or latent syphilis of un- 
known duration. 

Secondary syphilis usually begins 4 to 10 weeks 
after the appearance of the ulcer, but may present 
as long as 24 months following the initial in- 
fection. Secondary syphilis manifests with muco- 
cutaneous, constitutional, and parenchymal signs 
and symptoms. Frequent early manifestations 
consist of maculopapular rash, which is com- 
monly seen on the trunk and arms, and general- 
ized nontender lymphadenopathy. After several 
days or weeks, a papular rash may accompany the 
primary rash. These papular lesions are associated 
with endarteritis and may therefore become 
necrotic and pustular. The distribution widens 
and commonly affects the palms and soles. In the 
intertriginous areas, these papules may enlarge 
and erode to produce condyloma lata, which are 
particularly infectious. Less common manifesta- 
tions of secondary syphilis include hepatitis and 
immune complex-induced glomerulonephritis. 

Approximately one third of untreated patients 
will develop tertiary syphilis. It is very rare in 
industrialized countries, except for occasional cases 
reported in HIV patients. Syphilis is a systemic 
disease that can affect almost any organ or system, 
especially the cardiovascular, skeletal, and central 


nervous systems, and skin. Aortitis, meningitis, 
uveitis, optic neuritis, general paresis, tabe dorsalis, 
and gummas of the skin and skeleton are just some 
of the sequalae associated with tertiary syphilis. 

Dark-field microscopy and direct fluorescent 
antibody (DFA) are tests of specimens obtained 
from primary or secondary lesions. Dark field 
microscopy is not widely available but DFA 
testing of a fixed smear from a lesion can be 
performed at many commercial laboratories. 
Nontreponemal serologic testing, with rapid 
plasma regain (RPR) or venereal disease research 
laboratory (VRDL) are the most common 
methods of screening suspected individuals. Sen- 
sitivity is 78% and 86% for RPR and VDRL, 
respectively, in primary syphilis, 100% for both in 
secondary syphilis, and over 95% in tertiary 
syphilis [19]. The false positive rate is approxi- 
mately 1% to 2% and may be secondary to a large 
variety of causes [20]. Therefore, all positive tests 
should be confirmed with treponemal testing us- 
ing T. pallidum particle agglutination or florescent 
treponemal antibody absorbed. HIV can cause 
false negative results by both treponemal and non- 
treponemal methods [21,22]. Positive treponemal 
antibody tests usually remain positive for life 
and do not correlate with disease activity. Nontre- 
ponemal antibody titers, RPR and VDRL, corre- 
late with disease activity. These tests usually 
become negative 1 year after treatment. For 
following disease activity, the same test, either 
RPR or VRDL, should be performed at the 
same lab, as the results are not interchangeable 
and may vary from laboratory to laboratory. 

The United States Preventive Services Task 
Force recommends that pregnant women and 
people who are at higher risk for syphilis infection 
receive screening tests for the disease [23]. People 
at higher risk for syphilis include men who have 
sex with men and engage in high-risk sexual 
behavior, commercial sex workers, persons who 
exchange sex for drugs, and those in adult correc- 
tional facilities. The CDC recommends that HIV 
testing should be considered in the initial evalua- 
tion of all patients with syphilitic infection, and 
that screening for hepatitis B and C, gonorrhea, 
and chlamydial infection also should be consid- 
ered. The presence of chancres increases the risk 
of HIV acquisition two to five fold [24,25]. 


Treatment 


Benzthiazide penicillin G (2.4 million units 
intramuscularly as a single dose) remains the 
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treatment of choice. Other parental preparations 
or oral penicillin are not acceptable substitutes. 
The Jarisch-Herxheimer reaction is a reaction 
consisting of headache, myalgia, fever, tachycar- 
dia, and increased respiratory rate that occur 
within the first 24 hours after treatment with 
penicillin. Patients should be warned about the 
reaction and it is usually managed with bed rest 
and nonsteroidal anti-inflammatory agents. It 
may cause fetal distress and preterm labor in 
pregnant women. 

If the patient has penicillin allergy, doxycycline 
100 mg by mouth twice daily or tetracycline 500 mg 
four times daily for 14 days, are accepted alterna- 
tives. Ceftriaxone | gram IM or IV daily for 8-10 
days has also been recommended by some special- 
ists. For late latent syphilis, latent syphilis of 
unknown duration, or tertiary syphilis, benzthia- 
zide penicillin injection of 2.4 million units should 
be repeated weekly for a total of three doses, or 
doxycycline or tetracycline therapy extended for 
a total of 4 weeks. Doxycycline and tetracycline are 
contraindicated in pregnancy. Therefore desensiti- 
zation to penicillin is recommended if a pregnant 
patient has a penicillin allergy. 

Neurosyphilis is treated with aqueous crystal- 
line penicillin G, 3 to 4 million units intravenously 
every 4 hours for 10 to 14 days; or penicillin G 
procaine, 2.4 million units intramuscularly (IM) 
once daily, plus probenecid, 500 mg orally four 
times daily, with both drugs given for 10 to 14 
days. Probenecid cannot be used in patients with 
an allergy to sulfa. Patients should be followed 
with nontreponemal antibody titers at 6 and 12 
months. Patients with neurosyphilis require repeat 
examination of cerebrospinal fluid 3 to 6 months 
following therapy and every 6 months afterwards 
until normal results are achieved. 


Lymphogranuloma venereum 
Diagnosis 


Lymphogranuloma venereum is caused by 
Chlamydia trachomatis types L1, L2, and L3, 
and is extremely rare in the United States. It still 
persists in parts of Africa, Asia, South America, 
and the Caribbean [26]. The incubation period 
ranges from 3 to 30 days. The initial manifestation 
of infection is usually a single, painless ulcer on 
the penis, anus, or vulvovaginal area that goes 
unnoticed. Patients usually present with painful 
unilateral suppurative inguinal adenopathy and 
constitutional symptoms that occur 2 to 6 weeks 


after resolution of the ulcer. Women and homo- 
sexual men may present with proctocolitis and 
perirectal or deep iliac lymph-node enlargement 
if the primary lesion arises from the rectum or 
cervix. Significant tissue injury and scarring may 
occur, leading to labial fenestration, urethral 
destruction, anorectal fistulas, and elephantiasis 
of the penis, scrotum, or labia. 

The diagnosis is mainly clinical and cultures 
are positive in only 30% to 50% of cases. 
Compliment-fixation or indirect-fluorescence an- 
tibody titers can confirm diagnosis. A compliment 
fixation titer greater or equal to 64 is diagnostic of 
infection. Other causes of inguinal adenopathy 
should be excluded. 


Treatment 


Antibiotic therapy for 3 weeks is necessary, 
using either doxycycline, 100 mg twice daily or 
erythromycin, 500 mg four times daily. Doxycy- 
cline is contraindicated in pregnant and lactating 
women. Patients should be followed clinically 
until symptoms resolve. Sexual partners should 
be examined, tested for urethral or cervical infec- 
tion, and treated if sexual relations were held 
within 30 days of the onset of symptoms. 

Buboes may require aspiration or incision and 
drainage to prevent femoral or inguinal ulcera- 
tions. Azithromycin, 1 g by mouth weekly for 3 
weeks may be a potential alternative for treat- 
ment, but data is still lacking. 


Urethritis, epididymitis, and cervicitis 


Diagnosis of urethritis in men is based on any 
one of the following three criteria: mucopurulent 
or purulent penile discharge, Gram stain of 
urethral secretions demonstrating more than 
5 white blood cells (WBC) per oil immersion field, 
or positive leukocyte esterase on first-void 
urine (or first-void urine specimen demonstrating 
more than 10 WBC per oil immersion field). 
Gonococcal urethritis can be diagnosed by Gram 
stain, as a positive Gram stain is 99% specific 
and 95% sensitive. However, a negative Gram 
stain in the setting of urethritis, does not rule out 
gonococcus [4]. 

Epididymitis is defined as inflammation of the 
epididymis and may be infectious (bacterial, viral, 
fungal, or parasitic) or noninfectious (trauma, 
autoimmune, amiodarone-induced). The differen- 
tial diagnosis of testicular torsion must also be 
considered, as this is a surgical emergency that 
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could result in testicular loss if not treated 
immediately. In young men, the most common 
cause of infectious epididymitis is sexually trans- 
mitted infection. In heterosexual men less than 
35 years old, the most common causes are N. 
gonorrhoeae and C. trachomatis. In MSM, E coli 
and Haemophilus influenzae are the most common 
[27]. 

Patients usually present with scrotal swelling 
and pain. Palpation may reveal a prominent and 
tender epididymis or a large tense erythematous 
mass, which is painful and warm to touch. If it 
also involves the testis it is known as epididymo- 
orchitis. Laboratory findings that are consistent 
with a diagnosis of epididymitis include pyuria, 
bacteriuria, a positive urine culture, and leuko- 
cytosis; however, normal urinalysis and white 
count do not rule it out. The CDC recommends 
that the evaluation of men for epididymitis 
should include one of the following: Gram stain 
of urethral secretions demonstrating more 5 WBC 
per oil immersion field (gonococcal infection is 
established by documenting the presence of WBC 
containing intracellular Gram-negative diplococci 
on urethral Gram stain) or positive leukocyte 
esterase test or pyuria (more than 10 WBC per 
high power field) on first-void urine. Culture, 
nucleic acid hybridization tests, and nucleic acid 
amplification tests previously discussed for gonor- 
rhea and chlamydia should be performed. For 
patients at risk, consideration should be given for 
further sexually transmitted disease (STD) testing. 
Treatment includes supportive therapy of bed rest, 
scrotal elevation, anti-inflammatory agents and 
ceftriaxone, 250 mg IM in a single dose plus 
doxycycline, 100 mg orally twice a day for 
10 days. For epididymitis most likely caused by 
enteric organisms, or for patients allergic to cepha- 
losporins or tetracyclines, treatment should 
include ofloxacin, 300 mg orally twice a day for 
10 days, or levofloxacin, 500 mg orally once daily 
for 10 days. In an acute setting, testicular torsion 
should be an important consideration in the 
differential diagnosis. 

Cervicitis is characterized by two major di- 
agnostics signs: purulent or mucopurulent endo- 
cervical exudate or sustained endocervical 
bleeding, easily provoked by swabbing the cervi- 
cal os. Indeed, some women with cervicitis may 
have no other symptoms than bleeding post 
coitally or abnormal vaginal discharge. 

The following sections address the most com- 
mon causes of cervicitis, urethritis, and epididy- 
mitis in patients with STD exposure. 


Chlamydia trachomatis 
Diagnosis 


Chalmydia trachomatis is the most common 
bacterial STD in the United States and the most 
common worldwide. In the United States it is 
most prevalent in sexually active adolescents and 
young adults. Virulent serotypes include D, E, 
F, G, H, I, J, and K. The incubation period ranges 
from 3 to 14 days. 

The majority of both of men and women are 
asymptomatic. Approximately 50% of men expe- 
rience lower urinary-tract symptoms attributed to 
urethritis, epididymitis, or prostatitis, and may 
notice clear or white urethral discharge. C. tracho- 
matis is the most common cause of epididymitis in 
young men. Approximately 75% of women are 
asymptomatic and 40% with untreated infection 
will develop pelvic inflammatory disease (PID) 
[28]. Scarring of the fallopian tubes from chla- 
mydial infection puts patients at risk for recurrent 
PID with vaginal flora, ectopic pregnancy, pelvic 
pain, and infertility [29]. Chlamydia may also be 
transmitted to newborns during vaginal birth 
through exposure of the mother’s infected cervix. 
Neonates may contract ocular, oropharygeal, 
respiratory, urogenital, or rectal infection. 

Selective screening has been shown to reduce 
the incidence of PID [30]. Women should be 
screened annually until age 25, or if risk factors 
such as a new sexual partner are present. In 
women, screening may be accomplished by: (1) 
A nucleic acid amplification test (NAAT) 
performed on an endocervical swab specimen, if 
a pelvic examination is acceptable; otherwise, 
a NAAT performed on urine; (2) an unamplified 
nucleic acid hybridization test, an enzyme immu- 
noassay, or direct fluorescent antibody test 
performed on an endocervical swab specimen; or 
3) culture performed on an endocervical swab 
specimen. In men, the options remain the same 
but intraurethral samples must be used. 


Treatment 


Azithromycin, 1 g by mouth as a single dose, 
or doxycycline, 100 mg twice daily for 7 days, are 
primary treatments and equally effective. Alter- 
native therapies include erythromycin base, 500 
mg four times daily, erythromycin ethylsuccinate, 
800 mg four times daily, ofloxacin, 300 mg twice 
daily, or levofloxacin, 500 mg daily for 7 days. 
Doxycycline, erythromycin estolate, and ofloxacin 
are contraindicated during pregnancy. 
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Erythromycin base, erythromycin ethylsuccinate, 
and azithromycin are safe during pregnancy. An- 
other alternative in pregnant women includes 
amoxicillin, 500 mg three times per day for 7 
days. Partners should be examined, tested, and 
treated. Patients should refrain from sexual inter- 
course until both their and their partner’s treat- 
ment is completed, or 7 days after single dose 
therapy. Reculture for cure is not needed for pa- 
tients treated with doxycycline or a quinolone an- 
tibiotic. It is recommended 3 weeks after 
treatment with erythromycin, as cure rates are 
lower with this regimen, in pregnant women, or 
if the patient has persistent symptoms. However, 
patients with chlamydia are at high risk for rein- 
fection and should be rescreened 3 to 4 months af- 
ter treatment. 


Gonorrhea 
Diagnosis 


Gonorrhea is caused by a Gram-negative 
diplococcus, Neisseria gonorrhoeae. The incuba- 
tion period ranges from 3 to 14 days. Risk of in- 
fection after one exposure is 10% in men and 
40% in women. Men will usually experience lower 
urinary-tract symptoms attributed to urethritis, 
epididymitis, proctitis, or prostatitis, with associ- 
ated mucopurulent urethral discharge. Women 
may have symptoms of vaginal and pelvic discom- 
fort, dysuria, or abnormal vaginal discharge, but 
are most often asymptomatic. Both symptomatic 
and asymptomatic infections can lead to PID 
and its subsequent complications. Therefore, 
screening in all sexually active adolescents and 
women up to the age of 25 should be performed 
yearly. In addition, any women with risk factors, 
such as a new sexual partner or multiple sexual 
partners, should be screened. Manifestations of 
gonococcal dissemination are rare today and 
include arthritis, dermatitis, meningitis, and 
endocarditis. 

The CDC recommends screening by culture on 
an endocervical swab specimen in women or an 
intraurethral swab in men [31]. A positive Gram 
stain of a male urethral swab is highly specific 
(99%) and sensitive (95%). Presence of WBC 
and diplococi are confirmatory; however a nega- 
tive Gram stain does not rule out GC. Gram stain 
of secretions from pharynx, cervix, or rectum are 
insufficient for the diagnosis of GC and are not 
recommended [4]. Culture and sensitivity are 
important to monitor antibiotic susceptibility 


and resistance. Culture may be performed on ure- 
thra exudates if present. If transport and storage 
conditions are not conducive to maintaining the 
viability of N. gonorrhoeae, a NAAT or nucleic 
acid hybridization test can be performed. If it is 
not possible to obtain an intraurethral or edocer- 
vical specimen, NAAT may be performed on 
urine. Urine NAATs for N. gonorrhoeae have 
been shown to be less sensitive than endocervial 
and intraurethral swabs in astympotomatic men 
[32]. 


Treatment 


The most highly recommended treatment for 
gonorrhea is ceftriaxone, 125 mg IM as a single 
dose. It produces high, sustained blood levels that 
result in cure in over 99% of uncomplicated cases 
at all anatomic sites. An oral alternative is a single 
oral dose of cefixime, 400 mg. Cefixime is no lon- 
ger available in tablet formulation in the United 
States but can be obtained as a suspension. Alter- 
native single-dose parenteral agents for urogenital 
and anorectal gonorrhea include ceftizoxime 500 
mg IM, cefoxitin 2 g IM with probenecid, 1 g 
orally, or cefotaxime 500 mg IM. For patients 
with penicillin or cephalosporin allergies, a single 
intramuscular dose of spectinomycin, 2 g is a rec- 
ommended alternative but not available in the 
United States. A single oral 2-g dose of azithro- 
mycin is effective in uncomplicated infections, 
but is not recommended by the CDC because of 
increasing resistance. It may be an option for 
treatment of uncomplicated infections in patients 
with documented severe allergic reactions to pen- 
icillins or cephalosporins. 

Over the past decade, there has been the rapid 
emergence of quinolone-resistant N.gonorrhoeae 
(QRNG). Areas where QRNG are most prevalent 
include parts of Asia, the Pacific, Hawaii, and 
California [33]. Initially, quinolones were not 
advised as primary therapy in these states or in 
patients who have had recent sexual encounters 
with people from these areas. However, quinolone 
resistance in other areas in the United States has 
rapidly increased. In April 2007, the CDC an- 
nounced that it no longer recommends quinolones 
for the treatment of gonoccocal infection in any 
population. Quinolones are contraindicated dur- 
ing pregnancy. Spectinomycin, 2 g IM can be 
used during pregnancy or in patients allergic to 
quinolones and cephalosporins. Spectinomycin is 
not as effective for pharyngeal infection. 
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Patients infected with gonorrhea are often 
coinfected with C. trachomatis. It has been recom- 
mended that patients undergo simultaneous dual 
treatment because the cost of treatment is less 
than that of chlamydial testing. All patients with 
diagnosed with gonorrhea should be treated with 
for possible coinfection with Chlamydia trachoma- 
tis with a single dose of azithromycin, 1 g or with 
doxycycline, 100 mg twice a day for 7 days, unless 
chlamydial infection has been ruled out. 

If more than 60 days has past, the most recent 
sexual partner should be evaluated and treated. 
Sexual activity should be avoided until both 
partners complete treatment and are symptom 
free. Persons with persistent symptoms or re- 
currence shortly after treatment should be reeval- 
uated by culture for N. gonorrhoeae and positive 
isolates should undergo antimicrobial-susceptibil- 
ity testing. Clinicians and laboratories should 
report treatment failures or resistant gonococcal 
isolates to the CDC at 404-639-8373 through state 
and local public health authorities [34]. 


Trichomoniasis 
Diagnosis 


Trichomonasis is one of the most common 
sexually transmitted diseases, with approximately 
174 million new cases reported world-wide each 
year, and more than 8 million new cases reported 
yearly in North America [35]. There is an in- 
creased incidence in developing countries and in 
women who have had multiple sexual partners. 
It is caused by the flagellated protozoan Tricho- 
monas vaginalis, which can inhabit the vagina, 
urethra, Bartholian glands, Skene’s glands, and 
prostate. It cannot infect the rectum or mouth. 
The human being is its only known host. The 
incubation period ranges from 4 to 28 days. 

Trichomoniasis is typically asymptomatic in 
men but may produce short-lived symptoms of 
urethral discharge, dysuria, and urinary urgency. 
Fifty percent of women are asymptomatic. Clinical 
manifestations in women include the sudden onset 
of a frothy white or green, foul smelling vaginal 
discharge, pruritis, and erythema. Other symptoms 
include dyspareunia, suprapubic discomfort, and 
urinary urgency. It has been associated with pre- 
mature labor in pregnant women and with in- 
creased risk of HIV transmission [36,37]. 

Clinical examination may reveal a frothy 
discharge and the characteristic ‘‘strawberry 
vulva” or “strawberry cervix.” However, clinical 


assessment alone is not specific enough for di- 
agnosis. Typically, the vaginal discharge has an 
elevated pH. The motile protazoa, which are one 
to four times the size of polymorphonuclear cells, 
can also be seen on vaginal wet-mount smear or 
microscopic examination of urine (preferably 
voiding bottle #1). Microscopic inspection of 
vaginal secretions has only a 60% to 70% 
sensitivity [4]. In men the diagnosis is made with 
urethral culture or microscopic examination of 
urine (preferably voiding bottle #1). Standard cul- 
ture, transport culture kits, enzyme immunoassay, 
nucleic acid amplification, and immunofluores- 
cence techniques are also available for confirma- 
tory testing. 


Treatment 


Infected individuals and their sexual partners 
should be treated to prevent recurrence of in- 
fection. A single 2-g dose of metronidazole is 
effective in most cases and can be used in the 
second trimester of pregnancy. Metronidazole 
therapy is associated with a 90% to 95% cure 
rate, while tinidazole 2-g single dose is associated 
with an 86% to 100% cure rate [4]. For nonpreg- 
nant treatment failures a longer course of metro- 
nidazole, 500 mg twice daily for 7 days, is 
recommended. The dosing regimens appear 
equally effective; however, side effects, especially 
gastrointestinal side effects, are more common 
with the high dose single therapy. Patients must 
abstain from alcohol consumption during ther- 
apy. Repeat testing at 5 to 7 days and 30 days 
should be performed if symptoms fail to resolve 
and treatment failure is suspected. A course of 
metronidazole, 500 mg twice a day for 7 days 
should be repeated, or 2 g once a day for 3 to 
5 days may be tried. Metronidazole gel for intra- 
vaginal application is available; however, it is 
less than 50% effective as oral treatment. 


Overview of other vaginitides 


Ureaplasma urealyticum, Mycoplasma hominis, 
and Mycoplasma genitalium are considered 
commensal organisms of the genital tract in 
both men and women. It is estimated that at least 
60% of sexually active women may harbor Urea- 
plasma in their genital tracts. These organisms 
however, have been implicated in cases of chronic 
prostatitis in men, urgency-frequency symptoms 
in women, [38] and in up to 40% of nongonococ- 
cal urethritis cases [39]. Currently, the initial 
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recommended therapy is doxycycline, 100 mg 
twice daily for two weeks or a single dose of 
azythromycin, 1 g by mouth, which can be re- 
peated in 10 to 14 days. Other alternatives include 
arithromyocine, 500 mg 4 times daily, or ofloxa- 
cin, 300 mg twice daily for 10 to 14 days. Sexual 
partners should be evaluated and treated 
accordingly. 

Bacterial vaginosis (BV) is caused by the over- 
growth of a Gardnerella vaginalis, anaerobic 
organisms, Mycoplasma, or the inhibition of nor- 
mal vaginal flora. The cause for disruption of the 
microflora may be caused by douching, abnormal 
uterine bleeding, contraceptive use, or increased 
number of sexual partners. Vaginal secretions 
should be examined using 10% potassium hydrox- 
ide (KOH), to observe a fishy odor secondary to 
the release of amines. These specimens should 
also be examined under the microscope. Three 
out of the four following factors must be met to 
confirm the diagnosis of BV: (1) thin, white vagi- 
nal discharge that covers the vagina, (2) vaginal 
PH greater than 4.5, (3) clue cells, and (4) positive 
width test (KOH). There are commercially avail- 
able DNA probes and card tests which can be 
used for office diagnosis. The recommended 
primary therapy includes metronidazole, 500 mg 
twice daily for 7 days, clindamycin cream 2% 
intravaginally at bedtime for 7 days, or metroni- 
dazole gel 0.75% intravaginally at bedtime for 
5 days [40,41]. 

Vaginitis caused by Candida albicans is the 
most common type seen in the clinical setting; 
however, there are other species of Candida that 
may cause similar presentations. Characteristi- 
cally, thick, cheesy vaginal discharge is usually as- 
sociated with vulvar irritation and itching. 
However, patients may also experience vaginal 
discomfort, burning, dyspareunia, and external 
dysuria. The diagnosis can be confirmed in 
a woman with signs and symptoms by findings 
of yeast or psuedohyphae on a wet preparation 
slide, or a Gram stain of the vaginal discharge. 
The yeast and pseudohyphae are better seen after 
the application of 10% KOH. Over-the-counter 
antifungal vaginal creams, tablets, or supposito- 
ries of the topical azole class are generally effective 
and require | to 7 days of treatment. The treat- 
ment agents include butoconazole, clotrimazole, 
miconazole, and terconazole. An alternative to 
vaginal creams that is both effective and econom- 
ical is fluconazole, 150 mg as a single oral dose. 
Recurrent infections should prompt evaluation 
to rule out diabetes mellitus and HIV. 


Human papilloma virus 
Diagnosis 


Genital warts (Condylomata acuminata) are 
caused by human papilloma virus (HPV). HPV 
is a DNA-containing virus, which is spread by 
direct skin to skin contact. Over 100 types of 
HPV exist and over 30 types can infect the genital 
area. Risk factors for acquiring HPV include mul- 
tiple sexual partners, early age on onset of sexual 
intercourse, and having a sexual partner with 
HPV. Most infections are subclinical and asymp- 
tomatic. It has been shown that 60% of a group 
of female college students followed by Papaniko- 
laou (PAP) smear every 6 months for 3 years 
were infected with HPV at some point. The 
median duration of HPV infection was 8 months, 
with only 9% remaining infected after 2 years [42]. 

Types 6 and 11 of HPV are most often 
responsible for visible external genital warts. 
Patients may be infected with more than one 
type of HPV. Genital warts may appear anywhere 
on the external genitalia. It has been suggested 
that inoculation occurs at the site of genital micro- 
trauma [43]. HPV has can also been found on the 
cervix, vagina, urethra, anus, and on mucous 
membranes such as the conjunctiva, mouth, and 
nasal passages. 

Types 6 and 11 HPV are low risk for conver- 
sion to invasive carcinoma of the external genita- 
lia. Some other types present in the anogenital 
region, notably types 16, 18, 31, 33, 35, 39, 45, and 
51, have been associated with cervical dysplasia 
and neoplasm in women and squamous intra- 
epithelial neoplasia in men [44-46]. Over 99% of 
cervical cancers and 84% of anal cancers are asso- 
ciated with HPV, most commonly HPV 16 and 18 
[47,48]. Because HPV progresses rapidly in HIV- 
infected women, cervical cancer is considered 
one of the AIDS-defining illnesses. Smoking may 
increase the risk of dysplastic progression and 
malignancy in both men and women. 

In women, HPV may be associated with non- 
specific symptoms, such as vulvodynia or pruritis. 
Malodorous vaginal discharge may also be a pre- 
senting sign, and the high rate of coinfection with 
other STDs observed in this setting may be 
a contributing factor. 

The diagnosis is usually made through the 
visualization or palpation of nontender papillo- 
matous genital lesions. Aceto-whitening with 3% 
to 5% acetic acid placed on a towel and wrapped 
around the genitals may show subclinical, flat 
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condylomas appearing as whitish areas. Using this 
method, it was shown that 50% to 77% of steady 
male partners of women with HPV infection or 
cervical neoplasia had subclinical HPV infection 
[49]. Conversely, female partners of men with 
genital warts have a high incidence of HPV infec- 
tion [50]. The benefit of evaluating and treating 
asymptomatic sexual partners of women with gen- 
ital warts or abnormal PAP smears remains un- 
clear. Routine androscopy is not recommended. 
Biopsies of genital warts are not routinely needed 
but should be undertaken in all instances of atyp- 
ical, pigmented, indurated, fixed, or ulcerated 
warts. In addition, biopsy should be performed 
if the lesions persist or worsen after treatment, 
and in immunocompromised patients. 


Treatment 


The CDC currently recommends that patients 
with genital warts be informed that HPV and 
recurrence is common among sexual active per- 
sons, the incubation period can be long and 
variable, and duration of infection and methods 
of prevention are not definitively known. The 
choice of therapy for genital warts depends on 
several factors, including wart size, number and 
location, and patient and physician preference. 
Since genital warts spontaneously resolve with 
time, observation remains an option. Therapy can 
be patient applied or provider applied. Patient- 
applied therapies are less expensive and may be 
more effective than provider-applied therapy 
[51,52]. 

Recommended treatment choices for patient- 
applied therapy include podofilox 0.5% solution 
or gel and imiquimod 5% cream [53]. Podofilox 
solution should be applied every 12 hours for 
3 days, then off for 4 days, with the option to 
repeat the treatment cycle four times. The total 
volume of solution used should not exceed 0.5 
mL per day and the total wart area should not 
be greater than 10 cm’. It may be helpful to dem- 
onstrate the first application in the office. Imiqui- 
mod cream should be applied three times per week 
at bedtime for up to 16 weeks. The area should be 
thoroughly washed 6 to 10 hours after applica- 
tion. Imiquimod should not be used on vaginal 
lesions as it has been reported to cause chronic 
ulceration. Neither medication should be used in 
pregnancy. 

Options for provider-applied therapy include 
cryotherapy with liquid nitrogen, electrosurgery, 
laser therapy, podophyllin resin 20% to 25%, 


trichloroacetic acid (TCA) or bichloroacateic acid 
(BCA) 80% to 90%, or surgical excision. Surgical 
excision may be accomplished by electorcautery 
or sharply with a tangential incision. Bleeding can 
generally be controlled with electorcautery or 
silver nitrate application. Surgical therapies ap- 
pear to be equally effective with regards to 
clearance rates [54]. The advantages of surgical 
excision are that large warts or large areas can 
be addressed at one time. Carbon dioxide laser 
therapy is an alternative option for treatment. 

Podophyllin 10% to 25% in compound 
tincture of benzoin is applied once and washed 
thoroughly 1 to 4 hours after treatment. To avoid 
possible complications associated with systemic 
absorption and toxicity of podophyllin, it is im- 
portant to follow 2 guidelines: 1) application 
should be limited to <0.5 mL of podophyllin or 
an area of <10 cm? of warts per session, and 
2) no open lesions or wounds should exist in the 
treatment area. Treatment may be repeated 
weekly as needed. Podophyllin is contraindicated 
during pregnancy. TCA and BCA should be care- 
fully applied with a cotton tip applicator only to 
the warts at 1 to 2 week intervals. Patients will 
complain of a burning sensation that should re- 
solve in 2 to 5 minutes. Unreacted acid should 
be removed with baking soda or talc. TCA and 
BCA are not preferable for keratinized or large 
warts. TCA is not absorbed and may be used dur- 
ing pregnancy. 

Women with genital warts or a history of 
exposure should seek prompt gynecologic evalu- 
ation of the vagina and cervix. In the past, 
extensive vulvar lesions were treated with 
5-fluorouracil (FU) cream, but it was reported 
to cause ulceration and acquired adenosis and its 
use is no longer recommended. 

The presence of genital warts is not an 
indication for HPV testing, a change or frequency 
of PAP tests, or cervical colposcopy. HPV testing 
is not indicated for partners of persons with 
genital warts [4]. All patients however, should be 
reminded of the importance of regularly scheduled 
gynecologic exams and annual PAP tests. 

Large or extensive lesions surrounding the 
meatus may herald the presence of urethral or 
bladder condyloma, warranting cystourethro- 
scopy. Urethral or bladder lesions should be 
cystoscopically excised. Intraurethral 5% FU 
cream used twice weekly may be useful; however, 
it is limited by the great amount of inflammation 
produced [55]. Topical application of viable 
Bacille Calmette-Guerin has also shown 
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promising preliminary results but larger studies 
are needed to fully evaluate its safety and efficacy 
[56]. 


HPV vaccine 


Two virus-like particle HPV vaccines have 
been developed. One is a quadrivalent vaccine 
against HPV types 6, 11, 16, and 18 and was 
approved by the FDA in June 2006 for the 
prevention of HPV-associated conditions, such 
as cervical cancer, cervical cancer precursors, and 
anogenital warts. The other is a bivalent vaccine 
against HPV types 16 and 18 has been filed for 
FDA approval. The bivalent vaccine has been ap- 
proved for use in Europe in September 2007. The 
surrogate marker for cervical cancer used in the 
clinical trials was the combined incidence of 
HPV 16- and 18-related grade 2 or 3 cervical in- 
traepithelial neoplasia (CIN 2/3) or adenocarci- 
noma in situ (AIS) [57]. In study participants 
with no evidence of previous infection with the 
HPV 6, 11, 16, or 18, who completed the three im- 
munization series with no protocol violations, the 
quadrivalent HPV vaccine showed 100% efficacy 
for preventing vaccine type-related CIN 2/3 and 
AIS, external genital warts, and vulval/vaginal in- 
traepithelial neoplasia [58-60]. The vaccines also 
had high efficacy for the prevention of vaccine 
type HPV related persistent infection. Participants 
infected with one or more vaccine HPV types be- 
fore vaccination were protected against disease 
caused by the remaining vaccine HPV types [61]. 
No evidence exists that the vaccines protect 
against disease caused by nonvaccine HPV types 
or for disease caused by vaccine types for which 
participants were PCR positive at baseline [57]. 
The bivalent vaccine also showed 100% efficacy 
in preventing HPV 16- or HPV 18-related CIN 
[62]. 

A subset of subjects in the phase II study of the 
quadrivalent vaccine have completed 5 years of 
follow-up [63]. At 5 years, the combined incidence 
of HPV 6-, 11-, 16-, and 18-related persistent 
infection or disease was reduced in vaccine-recip- 
ients by 96%, and no vaccine recipient developed 
HPV 6-, 11-, 16-, or 18-related precancerous 
cervical dysplasia or genital warts. 

As the quadrivalent vaccine is the only one 
available at the time of this publication, the 
following recommendation can only be applied 
to it. The CDC’s Advisory Committee on Immu- 
nization Practices has recommended routine vac- 
cination of females aged 11 to 12 years with three 


doses of quadrivalent HPV vaccine, but it can be 
started in girls as young as 9 years of age [60]. The 
three vaccination series is given at 0, 2, and 6 
months. It is preferable that the vaccine be admin- 
istered before sexual activity or known exposure 
to HPV for optimal benefit. “Catch-up” vaccina- 
tion is recommended for women aged 13 to 26 
years who have not been previously vaccinated 
or who have not completed the three vaccine 
series. Vaccination provides less protection to 
those who have already been infected with one 
or more of the four vaccine HPV types. However, 
vaccination is still recommended, as these will still 
be protected against the other vaccine subtypes. In 
opposition to the CDC’s guidelines, the American 
Cancer Society does not recommend universal 
vaccination among women aged 19 to 26 years, 
because of a probable reduction in efficacy as 
the number of lifetime sexual partners rise [64]. 
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